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(57) ABSTRACT 

Apparatus and methods for popping popcorn comprise a 
heated kettle which is controlled and monitored according to 
the temperature of the kettle. The kettle is initially heated to 
a start cook temperature and a buZZer and light alert an 
operator to add uncooked popcorn and oil to the kettle which 
lowers the temperature of the kettle below a predetermined 
start temperature and initiates a cooking cycle. An oil pump 
system Is enabled at the initiation of the cooking cycle for 
adding oil to the kettle. As the popcorn and oil cook, the 
kettle temperature increases and passes through a predeter 
mined dump temperature and the kettle automatically tilts 
and dumps the cooked popcorn. After the dump, the kettle 
temperature increases to the start cook temperature again 
and the buZZer and light are activated to alert the operator to 
add another batch of ingredients for consecutive batches of 
popcorn. 

5 Claims, 7 Drawing Sheets 
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AUTOMATIC POPCORN POPPER WITH 
THERMAL CONTROLLER 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

The present application is a continuation of co-pending 
Ser. No. 10/078,183, ?led Feb. 19,2002 now US. Pat. No. 
6,412,395; Which is a continuation of Ser. No. 09/589,944, 
?led Jun. 7, 2000 now US. Pat. No. 6,354,191, Which is a 
divisional application of Ser. No. 09/416,856, ?led Oct. 12, 
1999, now US. Pat. No. 6,092,458, Which is a divisional 
application of Ser. No. 09/212,667, ?led Dec. 16, 1998, now 
US. Pat. No. 6,000,318, Which is a divisional application of 
Ser. No. 08/910,756, ?led Aug. 13, 1997, now US. Pat. No. 
5,871,792, Which is a divisional application of Ser. No. 
08/633,580, ?led Apr. 17, 1996, now US. Pat. No. 5,743, 
172, Which is a continuation-in-part application of Ser. No. 
08/345,303, ?led Nov. 28, 1994, now US. Pat. No. 5,694, 
830, the disclosures of Which are hereby incorporated by 
reference herein in their entirety. 

FIELD OF THE INVENTION 

This invention relates generally to popcorn poppers and 
more speci?cally to an automatic popcorn popper Which 
produces popcorn in consecutive batches While reducing the 
amount of attention required from an operator. This inven 
tion also relates to an improved method for popping pop 
corn. 

BACKGROUND OF THE INVENTION 

Popcorn is mass-produced for sale at movies and other 
events in commercial popcorn poppers Which include an 
enclosed, transparent cabinet containing a tiltable kettle 
suspended above a catch area or platform. The kettle is 
heated and uncooked popcorn kernels are placed therein to 
be cooked and popped. Once the kernels are popped, the 
kettle is manually tilted and the popcorn spills onto the 
platform to be scooped up, packaged and sold to customers. 

Conventionally, commercial popcorn poppers have been 
manually operated and have required an operator’s constant 
attention for cooking the kernels and subsequently dumping 
the popped popcorn. For example, an operator Would load 
the kettle With popping oil and unpopped corn kernels and 
then listen and Watch for the unpopped corn to pop. When 
the operator decided, someWhat arbitrarily, that the corn Was 
sufficiently popped, they Would then dump the kettle and 
spill the popcorn onto the serving platform. Additional oil 
and corn Would then be added for the next batch. While such 
conventional popcorn poppers are generally effective in 
mass-producing popcorn; the constant attention they require 
prevents the operator from other important tasks, such as 
selling the popcorn and other concession products, taking 
money and generally servicing customers. 
As may be appreciated, the multiple duties entrusted 

concessionaire operators are not conducive to having them 
constantly monitor a popcorn popper. If attention is diverted 
for an extended length of time, the popcorn is susceptible to 
being burned or overcooked. In addition to the Waste of 
burned popcorn, the aroma of the burned popcorn is not 
attractive to customers and may actually discourage pur 
chases. Furthermore, if the operator inadvertently dumps the 
burned corn onto the platform, it Will contaminate the usable 
popcorn Which has already been produced and may render 
the entire batch inedible and thus unusable. Still further, the 
results and mess from burned popcorn is not easy to clean. 
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2 
The kettle is hot and must be alloWed to cool before the 
burned popcorn is removed and the kettle placed back in 
service. 

Additionally, the arbitrary nature of the dumping process 
With conventional poppers makes them subject to messes 
associated With premature dumping. For example, if the 
operator mistakenly believes that the corn has been com 
pletely popped and the oil used When indeed uncooked corn 
and oil remains in the kettle, tilting the kettle Will spill oil 
onto the serving platform and possibly onto the counter. 
Such spills ruin and Waste popcorn and create a mess Which 
must be cleaned, adding to the already numerous tasks of a 
concessionaire. 

Still further, too much oil may be added for a particular 
cooking cycle, and even If the cooking cycle is completed, 
excess oil might be left, again resulting in a mess upon 
dumping of the batch. For example, one operator may load 
the uncooked corn and oil for a batch, and another operator 
may subsequently and inadvertently load more oil, believing 
it had not been added. The excess oil does not burn off or 
cook and remains in the kettle. Not only is a mess created 
upon dumping, but the excess oil may also foul the batch of 
popcorn. 

Another draWback of conventional popcorn poppers is the 
inherent delays Which Will occur betWeen cooked batches of 
popcorn. When the popcorn has been cooked and dumped, 
the operator may begin serving it to customers Without 
replenishing the supply of corn and oil and starting the next 
batch. Therefore, the next batch of popcorn Will not be 
produced until the operator consciously sets aside time from 
his other activities to do so. Such delays interrupt production 
rates and introduce inef?ciencies into the operation Which 
reduce popcorn sales. 

It is also desirable to pop popcorn consistently so that it 
produces consistent taste from batch to batch. The vagaries 
of prior systems leave much to chance in this regard so that 
batches of corn are undercooked, burned or the like and at 
the least are inconsistent in taste. 

Still another draWback to conventional popping mecha 
nisms is that they sometimes provide inconsistent or 
improper heating of the popcorn so that proper expansion of 
the kernels upon popping is not achieved. Particularly, When 
the heat is too high, the steam from the kernel is prematurely 
forced out and the popped kernel is small. If the temperature 
is too loW, the kernels do not experience proper hull expan 
sion and brittleness at popping and the popped kernels are 
small. As may be appreciated, small popcorn kernels reduce 
the yield of popped popcorn per unit of uncooked kernels, 
thus reducing the ef?ciently of the popping apparatus and 
raising the cost of the operation. 
As a result, it is one objective of the present invention to 

provide improved apparatus and/or methods to pop popcorn 
continuously in consecutive batches With minimal attention 
by an operator. 

It is another objective to ensure that the popcorn is 
consistently and properly cooked in each batch. 

It is a further objective of the present invention to reduce 
the burning of popcorn sometimes associated With conven 
tional machines and operator inattention. 

It is also an objective of the invention to alWays provide 
the proper amount of cooking oil and thus reduce the messes 
associated With such burned popcorn or spilled, uncooked 
oil and thereby alloW an operator to focus upon customers 
and popcorn sales. 

It is a still further objective of the invention to reduce the 
delays betWeen fresh batches of popcorn attributable to lack 
of attention by the operator. 
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It is a still further obj ective of the invention to increase the 
production rate of consecutive batches of fresh popcorn to 
thereby increase the sales from and the pro?tability of a 
commercial popcorn popper. 

Still further, it is an objective to provide the proper and 
consistent temperature to the kernels as they cook to ensure 
proper popping conditions and to maximize the popcorn 
yield per unit of kernels. 

SUMMARY OF THE INVENTION 

Addressing these objectives, the present invention com 
prises a popcorn popper Which may be left unattended to 
automatically cook and dump popcorn once it has been 
loaded With the proper ingredients, such as uncooked pop 
corn. The proper, premeasured amount of oil pump is then 
added by the oil pump system upon the initiation of a 
cooking cycle so that the operator does not have to Worry 
about measuring oil or excess oil in the kettle. The popcorn 
popper of the invention, is responsive to kettle temperature 
conditions to automatically cook popcorn kernels, subse 
quently dump the ?nished popcorn, and then alert the 
operator to load more ingredients such as oil and uncooked 
kernels, and start the next batch. In that Way, all of the 
batches of fresh popcorn are property cooked at regular 
periods With the proper amount of oil and heat, and the 
operator is left to attend to other tasks. 

According to the invention, popcorn is consistently 
cooked by introducing an amount of popcorn and oil to a 
cooking system, comprising a heated kettle, for a duration 
sufficient to heat the corn and oil a predetermined amount, 
and then automatically dumping popped popcorn after a 
sufficient amount of heat energy has been absorbed by the 
corn and the oil to pop the corn. The application of heat 
energy to the corn and oil is not monitored and controlled by 
time, but rather by the heat conditions of the cooking system 
for each batch. In this regard, a kettle is heated to a start 
temperature and cycled about that temperature through a 
small temperature range. When unpopped corn and oil are 
introduced, a thermocouple on the kettle senses a tempera 
ture drop (cycle point) and a cooking or popping cycle 
begins. The corn and oil absorb the heat energy and are 
heated in the kettle until the kettle temperature climbs back 
to a predetermined temperature (dump point) indicating 
sufficient heat energy has been applied to the corn and oil to 
pop the corn. At that point, the kettle is automatically 
dumped. 

Since the controller is temperature, rather then time 
responsive, the operator is assured a consistent amount of 
heat is alWays applied to the corn and oil for consistent 
popping. If the kettle dump Was controlled by time alone, 
and the environment changed, such as a cabinet door being 
open, the cooking cycle might time out before sufficient heat 
energy Was applied to consistently cook that batch of corn 
Moreover, since the start temperature is held Within a narroW 
predetermined range, the oil and corn Will not be prema 
turely burned and the temperature gradients applied thereto 
Will be more consistent. Also, such a method accommodates 
at least some variations in the amount of corn and oil 
introduced to the kettle. If too little, the temperature drop 
Will not be as great and the rise to the predetermined dump 
temperatures takes a shorter time, thus suf?cient but less 
heat is introduced so this batch is consistently popped. In a 
corresponding manner, larger amounts of corn and oil Will 
sloW the climb of temperature to the dump point insuring 
that suf?cient heat is imparted to pop the corn consistently 
With other batches. 
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To further ensure proper cooking by the invention, a 

premeasured amount of oil is introduced to the kettle at the 
beginning of a cooking cycle. The controller is coupled to an 
oil pump system Which is operably in ?uid communication 
With the kettle. Upon the kettle reaching the proper start 
temperature or cooking temperature, the oil pump system 
and an oil pump sWitch are enabled. The operator then 
actuates the oil pump sWitch to activate the pump system and 
deliver a proper, premeasured amount of oil to the kettle. 
The oil pump system and sWitch are disabled by the con 
troller if the kettle heat is not ON (no cooking cycle) or the 
kettle is tilted from an upright position, such as to be 
cleaned. Furthermore, in accordance With the principles of 
the present invention, the oil pump system Will only deliver 
one load of oil per cooking cycle to prevent an oil overload 
or spilling of oil When the cooked batch of popcorn is 
dumped. Therefore, the oil pump sWitch may be actuated 
numerous times and only one load of oil Will be delivered 
per cooking cycle. 

In an alternative embodiment of the invention, the con 
troller is operable to activate the oil pump system automati 
cally upon the initiation of a cooking cycle. To that end, the 
controller provides an output signal to the oil pump system 
to pump a premeasured amount of oil to the kettle at a 
predetermined time in the cooking cycle. For example, the 
oil might be added When the kettle has risen to a start 
temperature or might be added after the popcorn has been 
added. If the oil pump system has a mechanically adjusted 
timer mechanism for pumping a premeasured amount, an 
output signal is provided by the controller to activate the 
pump and pump oil into the kettle. If the oil pump system 
includes a programmable timer mechanism, the controller is 
operable to provide additional timer outputs to adjust the 
amount of time that the pump Will deliver oil When acti 
vated. In either case, a premeasured and proper amount of oil 
is delivered to the kettle each cooking cycle. The controller 
Will not activate the pump system until the kettle is hot and 
ready to cook and is upright. 
More speci?cally, the popper apparatus includes a kettle 

Which is coupled to a dumping motor and a heater Which are 
controlled by a controller Which monitors the kettle tem 
perature. The controller includes a temperature sensor, such 
as a thermocouple, Which is operably connected to the kettle 
proximate the heaters. By monitoring the temperature of the 
kettle, the controller is operable to dump the kettle at the 
proper time and to alert the operator When another batch of 
uncooked corn kernels should be added to the kettle. Since 
the kettle temperature is constantly monitored, and the dump 
cycle is automatically controlled, the burning of popcorn is 
prevented. Furthermore, an operator does not have to con 
stantly monitor the procedure to prevent such burning and 
can thus turn his attention to other tasks. The popper begins 
a cooking or popping cycle When fresh ingredients are 
added, and by alerting the operator at the end of each 
popping cycle, the popper effectively reduces the delay 
betWeen batches to increase its productivity. 

In a preferred embodiment of the invention, a program 
mable logic controller (PLC) is coupled to a temperature 
controller Which, in turn, is coupled to a kettle thermocouple 
and to kettle heaters. When the popper is turned ON and the 
kettle heat is turned ON, the kettle is heated to an equilib 
rium start or cooking temperature of, for example, approxi 
mately 525° F. The thermocouple and temperature controller 
preferably maintain the desired 525° F. kettle cooking tem 
perature in a small cycled range of +/—10° F. When the kettle 
has reached the equilibrium start temperature, the PLC 
activates indicators Which provide visual and audible indi 
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cations that the kettle is ready to make popcorn. The oil 
pump system and pump sWitch are enabled and the operator 
actuates the oil pump sWitch to load the oil Which is pumped 
in by the oil pump, and also loads the uncooked popcorn 
kernels. 

Alternatively, the oil might be loaded by hand by the 
operator. In still another alternative embodiment of the 
invention, as discussed above, the PLC provides outputs 
directly to the oil pump system to automatically pump oil to 
the kettle at the initiation of a cooking cycle. The PLC is 
operably coupled to the oil pump system to activate the 
pump for a predetermined amount of time to ensure a 
premeasured amount of oil. Atimer determines hoW long the 
pump runs once activated to ensure the proper amount of oil. 
The invention may incorporate an oil pump system having 
a mechanically adjusted timer, such as a dial timer, or may 
incorporate a system having a separate programmable timer. 
In the latter case, the PLC is operable to provide separate 
output signals to the programmable timer to set the pump 
time in addition to any output signals to the pump for 
delivering oil for the amount of time set by the timer. 

The temperature controller senses the rapid drop in kettle 
temperature associated With the absorption of heat from the 
kettle by the corn and oil. When the temperature drop 
exceeds a set amount, for example, 50° F. beloW the equi 
librium start temperature, the PLC initiates a cooking cycle. 
The point of initiation of the cooking cycle is designated the 
cycle temperature or cycle point. 
As the cooking cycle progresses, the PLC senses through 

the temperature controller, that the kettle has dropped to a 
minimum temperature beloW the cycle temperature. The 
minimum temperature Will depend upon the heat load added 
to the kettle. As the popcorn pops, the temperature of the 
kettle begins to rise above the minimum temperature. When 
the kettle temperature reaches a predetermined dump tem 
perature or dump point and the PLC that the minimum 
temperature Was previously reached and Was preceded by 
the cycle temperature, the popper indicates that the end of 
the cooking cycle has occurred. Preferably, the predeter 
mined kettle dump temperature associated With the dump 
point for determining the end of a cooking cycle is equal to 
the cycle temperature associated With the start of the cook 
ing cycle, i.e., approximately 50° F. beloW the equilibrium 
start temperature, for example. Upon sensing the end of the 
cooking cycle at the dump point, the PLC initiates a dump 
cycle and controllably energiZes the dump motors to tilt the 
kettle and dump the ?nished popcorn onto the surface 
platform. The popcorn is immediately and automatically 
dumped at the end of a proper cooking cycle, therefore 
preventing the popcorn from burning. Furthermore, because 
of the unique temperature-driven control of the popper, the 
popcorn is consistently and properly cooked and may be 
served at the peak of freshness. The greater the amount of 
corn and oil added, the longer the cooking cycle. 
Conversely, the less the amount of corn and oil, the shorter 
the cooking cycle. 

Preferably, the motors are controlled to dump the kettle 
tWice to ensure complete dumping. After the ?rst dump, the 
kettle is only partially returned to a cooking or popping 
position. It is then dumped again before fully returning to a 
popping position. 
When the temperature controller indicates that the kettle 

temperature is beloW the cooking cycle point and the 
machine is in a cooking cycle, the PLC disables the dump 
motors and thus prevents inadvertent dumping of the kettle 
contents. 
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When the popcorn has been dumped at the end of a 

cooking cycle, the kettle Will heat back up to the start cook 
point again, and audible and visual indications are again 
initiated to remind a busy operator to reload the kettle With 
fresh ingredients. This prevents delays in betWeen consecu 
tive batches of popcorn and thus increases the ef?ciency of 
the operator and the popcorn popper, increasing production 
rates and pro?tability. 
The present invention provides the proper application of 

heat energy consistently to batches of corn kernels. In that 
Way, the kernels are heated to a sufficient temperature to 
provide proper hull brittleness and expansion When the 
kernels pop but the heat is not so high so as to force out the 
steam in the kernel prematurely. Therefore, the invention 
achieves the desired corn temperature and peak steam pres 
sure for proper expansion. Expansion rates of approximately 
1:50 have been achieved With the invention Which is a 
signi?cant improvement over some conventional devices 
Which achieve expansion rates of 1:44 or loWer. 

Therefore, the present invention automates the cooking 
and dumping of popcorn and eliminates the need for con 
stant operator attention to the process. Production of con 
sistently popped corn is increased as is the pro?tability of the 
operation While incidents of burned corn and inadvertently 
spilled oil or uncooked corn are eliminated. Furthermore, the 
temperature control of the kettle operation and the cooking 
cycle provides properly and consistently cooked batches of 
popcorn. 

The above and other objectives and advantages of the 
present invention shall be made apparent from the accom 
panying draWings and the description thereof. 

BRIEF DESCRIPTION OF THE DRAWING 

The accompanying draWings, Which are incorporated in 
and constitute a part of this speci?cation, illustrate embodi 
ments of the invention and, together With a general descrip 
tion of the invention given above, and the detailed descrip 
tion of the embodiments given beloW, serve to explain the 
principles of the invention. 

FIG. 1 is a perspective vieW of a popcorn popper appa 
ratus in accordance With the principles of the invention; 

FIG. 1A is a perspective vieW of the top of the popcorn 
popper of FIG. 1; 

FIG. 1B is perspective vieW of the popcorn popper of FIG. 
1 illustrating the oil pump system. 

FIG. 2 is a cross-sectional vieW of a popcorn popping 
kettle as seen on line 2—2 of FIG. 1; 

FIG. 3 is a cross-section taken along lines 3—3 of FIG. 2; 

FIG. 4 is a perspective-vieW of the kettle of the popcorn 
popper of FIG. 1; 

FIG. 5 is a perspective vieW of the kettle of FIG. 4 
removed from its housing for cleaning; 

FIG. 6 is a diagrammatic vieW of the electrical compo 
nents of the popcorn popper of FIG. 1; 

FIG. 7 is an operation ?oWchart of the popcorn popper 
apparatus of the invention; and, 

FIG. 8 is a temperature graph versus time of the kettle 
during a popcorn cooking cycle. 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 

Turning noW to the draWings, there is shoWn in FIG. 1 an 
automated corn popper 10 according to the invention. It Will 
be appreciated that the popper is operable to cook or to pop 
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popcorn and is particularly useful for cooking consecutive 
batches of popcorn for sale for use by concessionaires at 
movie theaters, sport events, fairs and the like. 

The corn popper 10 includes a cabinet having transparent 
Walls including tWo sideWalls 11, 12, a rear Wall 13, front 
Wall 14, and a service platform 17 for catching popcorn. 
Front Wall 14 includes tWo doors 15, 16, Which can be 
opened to gain access, both to the popped corn on the 
platform 17 of the cabinet and to the kettle 118. SideWalls 
11, 12 and rear Wall 13, as Well as the front Wall 14 including 
doors 15, 16, are all made preferably of transparent glass or 
plastic material so that the interior of the cabinet can be 
vieWed from the exterior. The cabinet may also include 
various operating sWitches and light indicators on an oper 
ating panel 25 for turning ON kettle heat, the dump motor, 
a Warmer (not shoWn) under platform 17 and lights inside 
the cabinet as Well as turning ON the heaters and pumps of 
an oil pump system (see in FIG. 1B) for providing cooking 
oil for the operation. The lights may indicate that one or 
more of these systems are ON. Various of these systems Will 
noW be described in greater detail in accordance With the 
principles of the present invention. 

The cabinet of popper 10 also preferably includes an oil 
pump system 36 Which Would rest beloW the platform in the 
cabinet (see FIG. 1B). The oil pump system 36 provides oil 
to the kettle during a cooking cycle and might be one of 
various different systems. For eXample, Gold Medal Prod 
ucts Co. of Cincinnati, Ohio, Which is the oWner/assignee of 
the present patent application, markets the Model 2114 
Accumeter Bucket Pump for pumping popcorn oil. Another 
system, Model 2257 Rack Oil Delivery System, is also 
available from Gold Medal Products and is discussed in US. 
patent application Ser. No. 08/541,469 entitled “Oil Supply 
for Popcorn Poppers”, Which application is incorporated 
herein by reference in its entirety. While those oil systems 
manufactured by Gold Medal Products Co. are preferable, 
the present invention might be utiliZed With other systems as 
Well. 

The popping kettle 18 is of any suitable variety having a 
heater (not shoWn in FIG. 1) interconnected by a control line 
19 to a poWer plug 20 mounted inside on the top 21 of the 
cabinet. It Will be appreciated that the kettle 18 is tiltable 
about a tilt aXis 22 (FIG. 2) and is provided With covers 23 
and 24 Which are pivoted on the kettle 18. When the corn is 
popped, it pushes these covers open and falls out the sides 
of the kettle onto platform 17. Moreover, it Will be appre 
ciated that the cover 23 is located over a so-called “dump 
section” or side of the kettle 18. When the kettle is tilted, this 
cover pivots open to facilitate dumping of popcorn onto 
platform 17. 

Positioned betWeen covers 23, 24 is an oil funnel 29 
Which has a ?ared funnel mouth 30. When the kettle 18 is 
upright as shoWn in FIG. 1, the funnel 29 aligns With an oil 
outlet 37 Which is coupled via a delivery tube 39 to oil pump 
system 36. Oil is pumped up by system 36 to drain into 
funnel tube 29 and kettle 18 for use during a cooking cycle 
as discussed in greater detail hereinbeloW. 

The kettle 18 includes an internal agitator, stir blade or 
rotor 38 (FIG. 3) driven by a rotor drive shaft 26 having an 
upper pilot end 27 and a driven gear 28 thereon. Referring 
to FIG. 4, When the kettle is in a cooking position as shoWn 
in FIG. 1, the upper pilot end 27 of the rotor drive shaft 26 
is located in a socket 31 de?ned in a rotor drive housing 32 
adjacent a drive shaft 33 and a drive gear 34. The drive gear 
34 intermeshes With the driven gear 28 on the upper pilot 
end 27 of the rotor drive shaft 26 to drive the rotor Within the 
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kettle to promote popping. Directly above socket 31 in drive 
housing 32 is a position sensor 35 Which determines that 
shaft 26 is seated in socket 31 and kettle 18 is in a cooking 
position. The sensor 35 promotes more accurate positioning 
of the kettle after it is tilted as discussed in greater detail 
beloW. The stir blade and shaft 26 are rotated by stir motor 
68 Which is activated by an appropriate operating sWitch on 
the panel 25 or by the controller of the invention as dis 
cussed beloW. 

Referring again to FIG. 3, the blade 38 of the invention is 
Weighted to prevent popcorn from being trapped against the 
blade during a dump cycle. As discussed further 
hereinbeloW, the kettle 18 is tilted or dumped during a cycle 
to dump out the cooked popcorn. To prevent hindrance of the 
popcorn by blade 38, the blade is Weighted on one side With 
an appropriate Weight element 47 Which causes the blade to 
rotate to a doWnWard or generally vertical position during a 
kettle dump cycle. The blade 38 is then out of the Way of the 
dumped popcorn so that popcorn falls freely from the kettle. 
The kettle is mounted in the cabinet of the popper 10 by 

Way of a drive housing 40 and a spring-like hanger bracket 
41. The spring-like hanger bracket 41 includes an L-shaped 
bracket having a foot 42 for interconnection to the top 21 of 
the cabinet. The depending ?at spring leg 43 is provided 
With an aperture or slot 44, as Will be further described. 

On the other side of the kettle, the drive housing 40 houses 
the drive shaft 48, Which is provided With a Worm gear 49 
on the bottom end thereof. A drive stub shaft 50 is provided 
With a gear 51 for intermeshing With the Worm gear 49. The 
opposite end of the drive stub shaft 50 is provided With a 
drive stub 52 disposed in a socket 53 of the drive housing 40. 
The upper end of the drive housing 40 is provided With a 
mounting foot 54 for securing the drive housing 40 to the top 
21 of the cabinet of the popper 10. In addition, it Will be 
appreciated that the drive shaft 48 can be a one-piece drive 
shaft or it can be coupled through a coupling 55 to the 
depending drive shaft 56 of a dump motor 58 (FIGS. 1 and 
1A). Drive shaft 48 is journaled in a blind bore 45 located 
in an externally threaded bushing 46 in the bottom of 
housing 40 (FIG. 3). This prevents lubricants from leaking 
into the popped pop corn. 
The kettle 18 is provided With a drive boss 60 and a 

hanger boss 61. The drive boss 60 is provided With a slot 62 
for receiving the drive stub 52, supported by the drive 
housing 40. The hanger boss 61 eXtends from the other side 
of the kettle With respect to the drive boss 60 and is provided 
With a groove 63 for receiving the depending leg 43 of the 
hanger bracket 41. In this regard, the groove 63 ?ts Within 
a slot or aperture 44 of the hanger bracket 41 so that the 
kettle can be rotated about the pivot aXis 22. At the other 
drive side of the kettle, the drive boss 60 resides in the socket 
53, de?ned by the drive housing 40, so that the drive boss 60 
can rotate in that socket. It Will be appreciated that the socket 
has an opening 64 for accommodating radial movement of 
the drive boss 60 With respect to the socket and to the drive 
stub 52 When the drive stub 52 and the recess 62 in the drive 
boss 60 are aligned With the opening 64 to permit the drive 
boss to be moved outWardly of the socket. 

Alternatively, the kettle could be supported in a cantile 
vered fashion only by the drive boss or other supporting 
apparatus as Will be appreciated. 

Turning noW momentarily to FIG. 1A, there is shoWn a 
perspective vieW of the top of the popper 10 shoWing various 
components of the popper mounted outside the cabinet on 
the top 21 thereof including parts of the kettle operating 
system. The kettle operating system as it is termed herein 
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includes the kettle heaters (not shown) and the kettle dump 
motor 58 as Well as the control components Which operate 
the popper in accordance With the principles of the inven 
tion. 
As shoWn in FIG. 1A, the dump motor 58 is mounted on 

the top 21, such that drive shaft 56 extends doWnWardly 
through the top 21 and into the drive housing 40 (FIG. 3). A 
rotor drive motor or stir motor 68 is also positioned on the 
top 21 so that its drive shaft 33 extends doWnWardly through 
the top 21 and through the housing 32 for interconnection 
With the drive gear 34. AbuZZer 70 is positioned preferably 
on the top 21 as shoWn, as Well as a cabinet light 75, a 
ventilator 76 and various support circuitry for the 
components, including a Programmable Logic Controller 
(PLC) 77, a temperature controller 82, and a solid state relay 
86 to the kettle heaters. 

The control components for the control system of the 
invention comprise a Programmable Logic Controller, or 
PLC, such as a PLC made by Omron Electronics, Inc., One 
East Commerce Drive, Schaumburg, Ill. 60173, under the 
Model No. C20R. PLC 77 is connected to dump motor 58 
through an UP relay 78 and a DOWN relay 79. The PLC is 
also connected to the audible buZZer 70 and to light 71 for 
audibly and visually notifying an operator When the kettle 18 
is ready to receive another batch of popcorn, oil, salt and 
other ingredients. The visual indicator light 71, Which may 
be positioned on control panel 25, ?ashes to visually alert an 
operator that the kettle is ready for another batch of ingre 
dients simultaneous With the buZZing of buZZer 70. The 
visual indicator light 71 Will provide a visual indication to an 
operator and is particularly helpful in the case of multiple 
machines in an area Where it may be dif?cult to determine 
Which one is buZZing. The PLC 77 provides output signals 
to the dump motor relays 78 and 79 to tilt the kettle and 
dump the popcorn cooked therein at the cessation of a 
cooking cycle. Output signals from the PLC 77 to the buZZer 
70 and light 71 produce an audible signal and a visual signal 
Which ensure consecutive batches of fresh popcorn Without 
delays betWeen batches as are normally associated With 
conventional popcorn machines. 

The present invention is operable to monitor the tempera 
ture of the kettle to automatically alert the operator to load 
ingredients to automatically begin a cooking cycle When 
ingredients are loaded, and to end the cooking cycle and 
automatically initiate a dump cycle to empty the popcorn 
and again alert the operator to load more ingredients for the 
next batch. The invention monitors the kettle temperature 
and determines at certain temperature checkpoints Which 
operations are to be automatically executed. Therefore, the 
popper of the invention may be loaded With corn and/or oil 
and then ignored until the next ingredients load to free the 
operator to handle other tasks. To that end, the control 
system of the invention further comprises a temperature 
controller 82 to control the heating of kettle 18 and to 
provide input signals to the PLC 77 for initiating a popcorn 
cooking cycle and subsequently for controlling dump motor 
58 to dump ?nished popcorn from the kettle after a cooking 
cycle is complete. The temperature controller 82 has an 
output line 84 Which is operably coupled to a solid state 
relay 86 connected to kettle heater 88. To provide a tem 
perature input to the PLC, a thermocouple 90 is operatively 
connected to kettle 18 close TO kettle heater 88 to monitor 
the temperature of the kettle. An output signal on line 92 
from the thermocouple is input into the temperature con 
troller 82. Through thermocouple 90 and line 92, the tem 
perature controller 82 monitors the temperature of kettle 18 
and turns poWer to the heater 88 ON and OFF through solid 
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10 
state relay 86 to maintain the temperature at a predetermined 
start temperature or equilibrium temperature. Preferably, the 
start temperature is approximately 50020 F. to 525° F., 
although it Will be appreciated by one of ordinary skill in the 
art that such a temperature might be varied up or doWn for 
a particular siZe kettle or other variable cooking conditions. 
The temperature controller 82 communicates on line 94 

directly With the PLC 77. Line 94 is a loW temperature alarm 
line Which is utiliZed to set the beginning of the cooking 
cycle and to initiate a kettle dump at the end of the cooking 
cycle. As described further hereinbeloW, temperature con 
troller 82 sends an input signal on line 94 to the PLC 77 
When thermocouple 90 indicates that the kettle temperature 
has dropped beloW a predetermined temperature or loW 
alarm temperature, such as When uncooked popcorn kernels 
and oil are poured into the kettle 18, and through thermal 
loading, cause a rapid decrease in the kettle temperature. The 
failing temperature passing through the loW alarm tempera 
ture point 149 indicates that a cooking cycle has been started 
(See FIG. 8). As may be appreciated, as the popcorn in kettle 
18 cooks, the thermal load is reduced and the temperature of 
kettle 18 begins to rise again. The kettle temperature Will 
again pass through the loW alarm 150 temperature point, 
except this time as a rising temperature rather than a failing 
temperature, the rising temperature passing through the 
alarm point indicates the end of the cooking cycle (See FIG. 
8). At such a time, a signal is sent on line 94 to the PLC 77 
to initiate a kettle dump procedure to dump the cooked 
popcorn onto service platform 17 as discussed beloW. While 
the loW alarm temperature may be variably adjusted in 
temperature controller 82, it is preferably set to be approxi 
mately 50° F. to 75° F. beloW the start temperature refer 
enced above, e.g., it may be set to be approximately around 
425°—500° F., depending upon the preferred start tempera 
ture. The temperature point indicating the temperature 149 
as it ?rst falls through the loW alarm temperature When 
uncooked popcorn is added to the kettle is designated the 
cycle temperature or cycle point as it indicates to the PLC 
the beginning of an official cooking cycle. A cooking cycle 
is not begun until the kettle drops beloW the cycle tempera 
ture 149 to prevent false cycles Which might occur as the 
empty kettle ?uctuates around the start temperature (see 
FIG. 8). That is, the substantial drop from the start tempera 
ture Will indicate that corn and oil have been added to the 
kettle. The subsequent point 150 Wherein the temperature 
increases back up to the loW alarm temperature after the 
popcorn is cooked and popped is considered the dump point 
or dump temperature because the PLC initiates a kettle tilt 
to dump the popcorn at that temperature. Preferably, the 
cycle temperature 149 and 150 and dump temperature are 
approximately the same (see FIG. 8), e.g., approximately 
475° F. HoWever, it may be appreciated that the tempera 
tures might also be offset from each other. Both the cycle 
temperature and dump temperature are beloW the start 
temperature point. 

In order to ensure stable heating of kettle 18, the tem 
perature controller 82 Will preferably cycle solid state relay 
86 and heater 88 ON and OFF numerous times as the kettle 
temperature closely approaches the equilibrium start tem 
perature. This reduces substantial conditions beyond levels 
142 and 152 of the kettle temperature Which might occur 
should the heater be turned OFF only at the time that the 
kettle reaches the start temperature due to thermal transients 
in the system. Asuitable temperature controller for use With 
the invention is the Model 935 Proportional Integral Deriva 
tive or PID, programmable temperature controller available 
from WatloW, 1241 Bundy Blvd., PO. Box 5580, Winona, 
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Minn. 55987-5580. The Model 935 temperature controller 
82 is capable of monitoring When the kettle temperature is 
getting close to the equilibrium start temperature and oper 
ably sloWing doWn the heating process as that start tem 
perature is approached. The Model 935 temperature con 
troller also has an alarm silence feature Which prevents 
kettle dumping When the kettle is heating up upon initial 
poWerup. For example, as discussed above, temperature 
controller 82 monitors a rising temperature Which reaches 
the predetermined loW alarm temperature in order to indicate 
the end of a cooking cycle and to control the dump motor 58 
to dump the kettle. As may be appreciated, a rising tem 
perature passing through the loW alarm temperature is a 
scenario Which Will occur upon initial poWerup as the kettle 
heats from a cold state to an equilibrium start temperature. 
In order to prevent a kettle dump at initial poWerup, tem 
perature controller 82 has a start override feature to ignore 
the ?rst rising pass 151 through the predetermined loW alarm 
temperature (See FIG. 8). 
As the temperature controller 82 monitors the kettle 

temperature, it controls the operation of the heater 88 
through solid state relay 86. The present invention alerts an 
operator When the kettle is ready to cook, and to indicate to 
the PLC 77 When kettle temperature has reached the equi 
librium start temperature, a slave relay 96 is coupled to the 
output of relay 86 and provides an input to the PLC 77 on 
line 93. When the solid state relay 86 is closed to provide 
poWer to the heaters 88 to heat kettle 18, a 24V signal is 
delivered to PLC 77 through slave relay 96. When the solid 
state relay 86 closes and turns poWer to heater 88 OFF and 
remains OFF, indicating that the kettle has reached start 
temperature, (e.g., 525° the slave relay 96 stops the signal 
to the PLC 77 and the PLC, in response, provides an output 
to buZZer 70 and light 71 to produce an audible and visual 
indication and alert the operator that the kettle is ready to 
cook popcorn. With consecutive batches of popcorn, buZZer 
70 and light 71 Will again be energiZed to provide an audible 
and visual indication indicating that the popcorn has been 
cooked and dumped and the kettle is ready for another batch 
of popcorn kernels. In that Way, consecutive batches are 
made Without delay. 

The PLC 77 is also coupled to the kettle heat sWitch 80 to 
monitor When the kettle heat to popcorn popper 10 is turned 
ON and OFF. When poWer to the kettle heater 88 is turned 
OFF, the PLC 77 Will internally reset a status bit. Thus, the 
PLC is not fooled into initiating a kettle dump When the 
poWer is turned OFF and then ON again, and in that Way, the 
PLC 77 further prevents inadvertent dumping. For example, 
When the poWer and the heat to the kettle are turned ON by 
turning on sWitch 80 to deliver poWer to relay 86, the PLC 
77 monitors the kettle temperature through temperature 
controller 82. If the heat 80 is then turned OFF, kettle 
temperature Would drop, simulating thermal loading of the 
kettle With fresh popcorn and oil When indeed no popcorn or 
oil is loaded. If the kettle heat is then again turned ON, the 
PLC 77 may note the rising temperature passing through the 
loW alarm temperature point and thus may believe that a 
batch of popcorn has been cooked and that it is time to dump 
the kettle. By resetting the PLC 77 status bit upon an 
interruption of poWer to the heater 88, such a scenario is 
avoided. Ahigh limit sWitch 98 is coupled to the kettle heater 
88 to cut off the poWer to the heater if the kettle temperature 
exceeds a set upper limit, such as if the solid state relay 86 
stays open or the temperature controller malfunctions. 

The stir motor 68 turns a blade (not shoWn) during the 
cooking of the popcorn. In one version of the invention, stir 
motor 68 is turned on by a sWitch at the operating panel 25 
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and stays on. Alternatively, poWer to the stir motor is routed 
through PLC 77 and is controlled by PLC 77 as noted by line 
73. PLC 77 operates the stir motor 68 so that the blade stirs 
automatically only during a cooking cycle and stops When 
the cooling cycle is complete independent of operator atten 
tion. 

The oil for cooking the popcorn may be delivered either 
by hand, by the operator actuating a sWitch on the operating 
panel 25 Which is coupled to pump system 36, or alterna 
tively may be handled automatically through PLC 77 to 
automatically deliver oil at the initiation of a cooking cycle. 
Oil pump system 36 preferably includes a reservoir 101, a 
control housing 103, and a pump 104 to pump oil from the 
reservoir. The pump system 36 Will also usually include a 
heater (not shoWn) for heating congealed oil to a liquid state 
before pumping. The heater may be operably coupled to the 
control panel so that the oil may be properly heated for being 
pumped to kettle 18. 

In one embodiment of the invention, the oil pump 104 is 
operably coupled to an oil pump sWitch 106 Which is located 
at the operating panel 25. When the kettle heat sWitch 80 is 
ON and the kettle heats to the start temperature, oil Will be 
needed for a cooking cycle. In accordance With the prin 
ciples of the invention, oil pump sWitch 106 Will be effec 
tively disabled until all conditions are proper for a cooking 
cycle. SWitch 106 is operably coupled to PLC 77 as indi 
cated by line 111 and the PLC 77 is operably coupled to oil 
pump 104 as indicated by line 113. PLC 77 disables sWitch 
106 until the kettle heat sWitch 80 is ON, as indicated by 
control line 115 betWeen sWitch 80 and PLC 77, until kettle 
18 is upright, as indicated by proximity sWitch 35 coupled 
to PLC 77, and until kettle 18 is properly heated as indicated 
by the thermocouple 90 and controller 82. This prevents oil 
from being pumped to funnel 29 from reservoir 101 until the 
kettle is hot and in the proper position. 
Upon enablement of the oil pump sWitch 106, the operator 

may engage the sWitch to deliver a premeasured amount of 
oil from reservoir 101. Generally, pump 104 Will be con 
trolled by a timer 129 (see FIG. 6) Which may be adjusted 
by a mechanically adjusted dial 117. In that Way, the pump 
104 Will pump oil to kettle 18 for a predetermined amount 
of time to deliver the proper premeasured amount of oil. 
When the timer 129 times out, the pump 104 stops. Upon 
delivery of the oil, PLC 77 Will disable sWitch 106 so that 
no more oil may be added until the next cooking cycle. In 
that Way excess, uncooked oil is generally not present in the 
kettle, thus preventing any spills or messes. Pump 104 is 
coupled to line 39 for oil delivery. 

FIG. 1B illustrates the oil pumping system Which is the 
subject of Us. patent application Ser. No. 08/541,469 and 
greater detail about the operation of the system is given 
therein. Pump system 36 is usually referred to as a bag-in 
box system and includes a container 118 on top of control 
housing 103 Which holds a ?exible bag of oil 121. An oil 
tube 123 connects bag 121 and reservoir 101. Alternatively, 
an oil bucket or pail system, such as the Model 2114 
Accumeter Bucket Pump (not shoWn) may be used. 

In an alternative embodiment of the invention, the PLC 77 
is operably coupled to pump 104 and timer 129 by control 
lines 131, so that delivery of oil is automatic. When the 
kettle 18 heats up, and is in the proper upright position as 
discussed hereinabove, the PLC 77 Will automatically actu 
ate pump 104, instead of enabling sWitch 106 and requiring 
the operator to actuate the sWitch 106. Therefore, oil is 
delivered automatically at the beginning of a cooking cycle. 
The operator then only has to add popcorn kernels, as the 
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cooking cycle begins. Timer 129 Will control hoW long 
pump 104 runs once it is actuated to deliver the proper 
amount of oil. Timer 129 may be a programmable timer 
Which is set by the PLC 77 control lines 131 and may be 
programmed for certain, preselected amounts of oil for a 
batch. That is, the PLC 77 controls the timer 129 as opposed 
to a mechanical mechanism such as dial 117. Once the timer 
129 times out, pump 104 stops and Will not be reactuated 
until the next cooking cycle. As With the previous scenario, 
if the kettle heat sWitch 80 is OFF, no oil is added to the 
kettle. 

It Will be understood that various combinations of oil 
loading steps might be utiliZed in accordance With the 
principles of the invention. For example, the oil pump 104 
may require sWitch actuation While the timer 129 is auto 
matically programmed by PLC 77. In another version, the 
pump 104 may be automatically actuated by PLC 77 While 
timer 129 is manually set by a dial 117 or other mechanical 
device. The oil system 36 Will generally include a preheater 
(not shoWn) for liquefying the oil prior to pumping. The 
preheater may be actuated at the control panel 25 or directly 
at the control housing 103 of oil system 36. 
As the popcorn and oil are cooked during the cooking 

cycle and the kettle temperature begins to rise, it rises 
through the loW alarm temperature 150 point or dump point 
as discussed above. Akettle temperature rise through the loW 
alarm point or dump point Which Was preceded by a cycle 
point indicates the end of a cooking cycle and the invention 
is then operable to initiate a dump cycle. At the initiation of 
the dump cycle, the PLC 77 actuates the DOWN relay 79 to 
direct the dump motor 58 to rotate the kettle doWnWardly 
and thus dump the contents. The doWn relay is actuated for 
a predetermined period of time and then the relay is deac 
tuated. Assuming that the cooking position of the kettle as 
illustrated in FIG. 1 is 0°, the kettle is rotated approximately 
180° for the ?rst dump to dump the popcorn contents 
therefrom. That is, the kettle is turned upside doWn. 
Subsequently, the PLC 77 actuates the UP relay 78 to 
energiZe dump motor 58 and move the kettle 18 toWard the 
cooking position. HoWever, the UP relay is only actuated to 
return the kettle partially to its cooking position and in fact 
is preferably energiZed for a time period sufficient to move 
the kettle to an approximately 60° angle betWeen the 0° 
cooking position and the dump 180° position. This partial 
return is obvious to the operator and prevents him from 
believing the kettle is in the cooking position. Therefore, the 
operator is not misled into prematurely loading popcorn and 
oil into the kettle. 

After the partial return toWard the cooking position, the 
DOWN relay 79 is again actuated to make the dump motor 
58 rotate the kettle doWnWardly to 180° to again dump the 
popcorn contents. The tWo-stage dump cycle of the present 
invention provides proper and complete dumping of all the 
contents from kettle 18 so that little or no popcorn remains 
in the kettle to be burned during the next cooking cycle. 
After the second dump, the UP relay 78 is actuated to 
energiZe dump motor 58 to return the kettle to the upright 
cooking position. Thus, the kettle 18 is rotated to a full dump 
position, partially returned, rotated to a full dump position 
again, and then fully returned to the cooking position for 
another cooking cycle. 

Referring again to FIG. 4, When kettle 18 is returned to the 
cooking position, the upper pilot end 27 of drive shaft 26 
engages socket 31, and in doing so Will actuate the proximity 
sWitch 35. Proximity sWitch 35 is preferably a metal detect 
ing proximity sWitch Which indicates the presence of the 
shaft end 27. Upon sensing the shaft end 27, the proximity 
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sWitch 35 provides an input to PLC 77 Which then simul 
taneously actuates both the UP and DOWN relays 78, 79 to 
lock the dump motor 58 and provide a secure stop When the 
kettle is returned to the cooking cycle. Proximity sWitch 35 
provides secure placement of the kettle in the cooking 
position and alloWs rapid return of the kettle to that position 
Without sloWing the motor doWn as the kettle approaches. 
The present invention thereby prevents overshoot of the 
shaft end 27 and socket 31 and also ensures that the gears 28 
and 34 are properly seated for the next cooking cycle. The 
proximity sWitch also ensures that oil can be added to the 
kettle 18 only When the kettle is upright. 
Upon the return of the kettle 18 to the cooking position 

With the kettle heated back up to the start position, PLC 77 
again actuates buZZer 70 to provide an audible indication to 
the operator that another batch of ingredients should be 
added to the kettle. In that Way, consecutive batches of 
popcorn are made With very little delay betWeen the batches. 
Thus, the productivity of the operator and the popper 10 and 
the pro?tability of the entire operation, is increased. PLC 77 
operates to actuate buZZer 70 at ten second intervals until 
neW ingredients are loaded into the kettle 18. In that Way, the 
operator cannot ignore the popper 10 of the invention as it 
Will continue to alert him until another batch of ingredients 
is loaded. If the buZZer is ignored for ten minutes, it Will 
begin to sound continuously. 

Kettle 18 may also be removed and cleaned as described 
in the parent application entitled AUTOMATED CORN 
POPPER referenced above. To that end, the PLC 77 is 
operably coupled to a clean sWitch 99. When the clean 
sWitch is actuated, PLC 77 is operable to actuate the DOWN 
relay 79 and dump motor 58 to tilt the kettle 18 to a position 
betWeen the cooking position and the full dumping position. 
In this intermediate position, the plane of the drive stub 52 
is aligned With the opening 64 and the socket 53, thereby 
permitting the drive bar 60 of the kettle to be lifted out of the 
socket, cleaned, and then subsequently replaced for further 
popcorn cooking as illustrated in FIG. 5. 

Further understanding of the present invention may be 
obtained by a discussion of the operation of the invention 
and particularly to operation of PLC 77. An operational 
?oWchart is illustrated in FIG. 6. 

Prior to beginning a cooking cycle or in order to clean the 
kettle, the heat sWitch 80 should be OFF (block 95). The 
PLC 77 then checks to see if the kettle is cool (block 100). 
If the kettle is cool, the clean sWitch 99 is enabled by the 
PLC 77 (block 102). The clean sWitch may then be actuated 
to tilt the kettle 18 for cleaning. The kettle is then cleaned 
and returned to the upright position (block 127). As Will be 
recogniZed, the kettle does not alWays have to be cleaned, 
and an operator may proceed directly to a cooking cycle 
Wherein the process begins at block 105. 

To begin a popping operation, the operator turns on the 
various systems of the popper. For example, the operator 
Would turn ON the heat sWitch 80 to the kettle heater 88 to 
deliver poWer to kettle heater 88 through the relay 86. If 
necessary, the kettle stir motor 68 Would be turned ON at 
panel 25 or may automatically be controlled by the PLC 77. 
The oil pump system 36 and any components, such as an oil 
preheater, might also be turned ON as indicated by block 
105. When the kettle heat sWitch is ON, the PLC 77 
monitors the kettle temperature through temperature con 
troller 82 as indicated at block 107 in FIG. 7. As the PLC 77 
monitors the temperature, it continuously checks to deter 
mine if the kettle temperature has risen to the loW alarm 
temperature point Which may indicate either that the kettle 
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is initially heating up or is returning to its equilibrium start 
temperature after having cooked a batch of popcorn (see 
block 108). As indicated by line 109, the PLC 77 Will 
continue to monitor the kettle temperature until it has risen 
to the loW alarm temperature point. When it has reached the 
loW alarm point, as indicated by line 110, the PLC 77 
determines Whether the system is initially being poWered up 
and has not yet cooked the ?rst batch of popcorn (see block 
112). As discussed hereinabove, the temperature controller 
has a start override feature Which ignores the ?rst rising 
temperature pass through the loW alarm temperature Which 
indicates that the system is initially being poWered up. By 
ignoring the ?rst loW alarm temperature point, the dump 
cycle is not initiated as indicated by block 114. OtherWise, 
When the rising temperature returns to and passes through 
the loW alarm temperature point, a dump cycle Would 
normally be initiated according to block 116 because a loW 
alarm temperature point preceded by another loW alarm 
point (cycle point) Will indicate the end of a cooking cycle 
and a dump point as described above. 
As the PLC 77 and temperature controller monitor the 

kettle temperature, the PLC 77 checks to see if the kettle 
temperature has risen to the equilibrium start temperature 
Which is preferably approximately 500° F. to 525° F., as 
indicated by block 118. If the kettle temperature has not 
reached the start temperature, the PLC 77 continues to 
monitor the kettle until that temperature is reached accord 
ing to line 119. When the equilibrium start temperature has 
been reached, the system indicates that the kettle is ready to 
be loaded With ingredients to cook a batch of popcorn (line 
120). At the start temperature, a buZZer is sounded and a 
light ?ashed intermittently by the PLC 77 to notify the 
operator that it is time to load popcorn ingredients and to 
start cooking according to block 122. The buZZer Will sound 
intermittently at ten second intervals and Will continue to 
sound for ten minutes. If the operator ignores the buZZer for 
ten minutes, and no ingredients have been loaded, the buZZer 
Will then sound continuously. 
When the kettle is ready to cook, the PLC 77 checks to see 

if the kettle is upright (block 130). If not, the buZZer sounds 
continuously (block 132). If the kettle is upright, the oil 
pump sWitch 106 is enabled (block 134). At this point, the 
oil pump sWitch 106 may be manually actuated to add a 
premeasured amount of oil to the kettle as described above 
(block 135). After oil is added, the sWitch 106 Will be 
disabled as discussed above, so that no more oil may be 
added until the neXt cooking cycle. Alternatively, the PLC 
77 may automatically actuate the oil pump system (block 
137) as described above. At that point, popcorn is also added 
to initiate a cooking cycle. As may be appreciated, the 
automatic pumping of oil may be prevented until after the 
popcorn is loaded and a cooking cycle is initiated, as shoWn 
by block 139. In that Way, oil introduction is not premature, 
such as When the kettle heat sWitch is turned OFF While the 
buZZer is sounding and light ?ashing to clean the kettle as 
discussed above. For example, oil might not be automati 
cally added until after the temperature of the kettle full of 
popcorn drops, indicating the initiation of a cooking cycle. 

The PLC 77 then monitors the kettle temperature in order 
to determine if the ingredients have been loaded. As dis 
cussed above, the uncooked ingredients such as corn and oil 
Will act as a heat load and reduce the kettle temperature 
When they have been placed therein. As noted in block 124, 
the PLC 77 Will continue to monitor the kettle temperature 
and if no ingredients have been loaded, i.e., kettle tempera 
ture has not dropped (line 125), the buZZer Will continue to 
sound. If ingredients are loaded, the kettle temperature Will 
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drop someWhat rapidly and Will plunge beloW the loW alarm 
temperature point (cycle point) 149 of the temperature 
controller (see FIG. 8). The buZZer then stops buZZing and 
the light stops ?ashing. Popcorn is then cooked by the kettle 
(block 128). 
As the buZZer 70 is sounding and light ?ashing 71, the 

operator has the alternative options of turning the machine 
off or loading ingredients. If the kettle heat sWitch 80 is 
turned OFF, the system operation essentially returns to block 
95 to determine if it is safe to clean the kettle. 

Returning noW to block 128, as the popcorn is cooked, the 
kettle begins to again heat up and the temperature controller 
82 and the PLC 77 continue monitoring the kettle tempera 
ture to determine if it has recovered or risen back up to the 
loW alarm temperature point (dump point) 150 and pro 
ceeded through that point on its Way back to an equilibrium 
start temperature (block 108). If the kettle temperature has 
risen to the dump point and it is not an initial poWer-up 
situation, as indicated by line 136, a dump cycle Will be 
initiated as described hereinabove (block 116). After the 
dump cycle is initiated, the system either returns to block 95 
if the kettle heat sWitch is turned OFF to clean the kettle (line 
138) or Will continue to heat the kettle up to its equilibrium 
start temperature and Will be ready for the neXt load of 
ingredients to cook the neXt batch of popcorn. As illustrated 
by block 118 When the start temperature has again been 
reached, the buZZer Will again sound to notify the operator 
to load ingredients. Also, the oil pump sWitch Will be 
enabled (block 134), after having been disabled after oil Was 
added for the previous batch. 

In that Way, the automated corn popper 10 of the present 
invention only has to be loaded With ingredients to continu 
ally produce successive batches of popcorn. Once the ingre 
dients are loaded, the operator can ignore the popper and the 
corn Will be properly cooked and dumped to be ready for 
serving. An audible buZZer 70 and ?ashing light 71 Will 
constantly remind the operator When a neW ingredients load 
is need and a cooperative Working relationship betWeen the 
operator and the popper is developed for producing con 
secutive batches of fresh popcorn ef?ciently and safely 
While leaving the operator to more important tasks such as 
selling the product. Furthermore, the temperature control of 
the popper ensures that the right amount of heat is applied 
to each batch of popcorn for consistently cooked popcorn. 
Still further, the invention controls an oil pump system to 
ensure that the proper amount of oil is added Without excess. 

FIG. 8 schematically illustrates the kettle temperature as 
a function of time through initial poWer-up and a single 
cooking cycle. When the kettle heat is turned on, the kettle 
18 heats up steadily until it reaches an equilibrium start 
temperature as indicated by line 140. Preferably, an equi 
librium start temperature Will be around 500° F. to 525° F., 
but may be adjusted accordingly, depending upon the pop 
corn load and the siZe of the kettle and other heating factors 
as understood by a person of ordinary skill in the art. The 
temperature controller 82 of the invention is programmed 
With the equilibrium start temperature and Will automatically 
monitor the kettle temperature to determine When it begins 
to approach the start point 144. The temperature controller 
82 Will cycle the heater 88 accordingly to prevent a large 
amount of overshoot as indicated by the decreasing slope of 
the curve as it approaches line 140. When the start tempera 
ture is reached, the kettle heater 88 is cycled ON and OFF 
by relay 86 to maintain the kettle close to the start tempera 
ture as indicated in the curve section designated by reference 
numeral 142. When ingredients, such as kernels and oil, are 
loaded, as indicated by the load point 144, the kettle tem 
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perature drops off somewhat rapidly as indicated on the 
curve by reference numeral 146. Depending upon the pop 
corn and oil load, the kettle temperature Would drop to a loW 
point 147, for example in FIG. 8, indicated around 32520 F. 
As the kettle temperature drops, it Will drop through a loW 
alarm point 149. This ?rst loW alarm point is designated the 
cycle point or cycle temperature, because the PLC 77 sees 
it as the beginning of a cooking cycle. 

As the popcorn cooks, the kettle temperature again begins 
to rise as indicated by reference numeral 148 and Will again 
pass through the loW alarm set point or dump point 150. At 
dump point 150, the end of the cooking cycle is indicated, 
and the PLC 77 responds by initiating a dump cycle. 
Therefore, the cooking cycle is de?ned betWeen the cycle 
point 149 and the dump point 150, although some cooking 
of the popcorn Will occur before the cycle point 149 and 
after the dump point 150. 

The dump cycle is a tWo-stage dump and empties the 
cooked popcorn onto the serving platform to be sold. After 
the dumping cycle, the kettle temperature again rises to the 
equilibrium start temperature of 525° F. and the heater Will 
again be cycled ON and OFF to keep the kettle at that 
temperature indicated on the curve by reference numeral 
152. At the start temperature, the buZZer 70 Will again sound 
and the light 71 Will ?ash to indicate to the operator that a 
batch of popcorn has just ?nished cooking and that a neW 
load of ingredients should be added to the kettle. 

Line 154 illustrates the signal on line 94 from temperature 
controller 82 to the PLC 77. When the loW alarm tempera 
ture points are reached and exceeded (either cycle point or 
dump point) the output from the temperature control cycles 
oscillates from high to loW at an internal frequency. The 
square Wave signal is used preferably to drive the intermit 
tent buZZer 70 and ?ashing light 71. When the temperature 
of the kettle drops beloW the loW alarm temperature point, 
the output of temperature controller 82 stays high, Which 
indicates that a cooking cycle is ongoing. 
As described, the present invention continuously and 

properly cooks popcorn in consecutive batches With minimal 
attention by the operator. Because the kettle is controlled by 
temperature and the dump cycle is initiated automatically 
depending upon the kettle temperature, the popcorn is not 
burned and is not affected by operator inattention. 
Furthermore, the introduction of oil is controlled for a 
proper, premeasured amount only once during each cooking 
cycle. Messes and spills associated With the prior art devices 
are reduced, and a reduction in the delays betWeen fresh 
batches of popcorn Will increase the production rate of the 
popper and thereby increase sales and pro?tability of the 
popper. Furthermore, the present invention insures that a 
consistent and proper amount of heat energy is alWays 
applied to the corn for popping. The invention is not 
particularly susceptible to environment variations, and Will 
ensure that the proper amount of heat energy is applied to a 
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batch of corn. Larger batches Will get more heat energy and 
small batches Will get less heat energy to insure consistent 
popping 

The present invention also provides the proper amount of 
heat to maximiZe kernel expansion at popping. With the heat 
maintained at the proper level, the temperature of the corn 
and the steam pressure in the kernels Will cooperate to 
provide consistent and high kernel expansion. With the 
present invention, popping expansion of rates of 1:50 have 
been achieved Which are a signi?cant improvement over the 
1:44 or loWer rates achieved by the prior art. 
While the present invention has been illustrated by a 

description of various embodiments and While these 
embodiments have been described in considerable detail, it 
is not the intention of the applicants to restrict or in any Way 
limit the scope of the appended claims to such detail. 
Additional advantages and modi?cations Will readily appear 
to those skilled in the art. The invention in its broader 
aspects is therefore not limited to the speci?c details, rep 
resentative apparatus and method, and illustrative example 
shoWn and described. Accordingly, applicant intends to be 
bound only by the claims appended hereto. 
What is claimed is: 
1. Apparatus for popping popcorn comprising: 
a tiltable kettle including a heater to heat the kettle during 

a cooking cycle for popping uncooked popcorn placed 
therein; 

a sensor operably coupled to sense the temperature of the 
heated kettle and generate a temperature signal indica 
tive of the kettle temperature; 

a dump motor operably coupled to selectively tilt the 
kettle from an upright position and dump the popcorn; 

a temperature controller operable to receive said sensed 
kettle temperature signal from the sensor and opera 
tively coupled to the dump motor to initiate automatic 
tilting of the kettle from an upright position and dump 
ing of the popcorn upon a predetermined temperature 
condition. 

2. The apparatus of claim 1 further comprising a control 
ler responsive to the temperature controller and operable to 
activate the dump motor to automatically tilt the koala from 
the upright position to dump the popcorn upon the prede 
termined temperature condition. 

3. The apparatus of claim 1 Wherein the temperature 
controller is operatively coupled to the heater to control 
heating of the kettle. 

4. The apparatus of claim 1 Wherein the temperature 
controller is responsive to said sensed kettle temperature 
signal from the sensor and operatively coupled to the heater 
to control heating of the kettle. 

5. The apparatus of claim 1 Wherein the sensor comprises 
a thermocouple. 
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